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BULLETIN    102. 


EXPERIMENTS  IN   CHEESE  MAKING. 


PART  I. 

Rblation  op  Fat  in  Milk  to  Quantity  and  Quality  ok  Oiibbsb 
IN  THE  Months  of  Novkmukk  and  Dkckmuer,  1895. 

The  cheese  made  from  milk  with  different  percentages  of  fat  dur- 
ing the  months  of  November  and  December,  1895,  were  not  ripnned 
Hufliciently  to  be  scored  at  the  time  for  preparini^  our  Annual  Col- 
lege report :  so  the  results  for  these  two  months,  together  with  a 
summary  of  two  years'  work  on  the  question  of  th«  relation  of  fat  in 
milk  to  the  (quantity  and  quality  of  cheese  produced,  is  submitted 
for  the  information  of  dairymen. 

Conditions  of  Manufacture  in  November  and  December, 

The  quantity  of  milk  in  each  vat  was  300  lbs.  The  percentage  of 
fat  in  the  milk  of  the  different  vats  during  the  two  months  varied 
from  3.  to  6.50  per  cent.  The  average  temperature  at  which  the 
milk  was  set  was  8G*F.  The  rennet  test  for  ripeness  was  about 
eighteen  seconds.  The  rate  of  rennet  per  1,000  pounds  of  milk  was 
three  and  one-third  ounces.  The  cooking  temjMsrature  for  rich  milk 
curd  was  100",  and  for  the  poorer  curds  98".  In  one  experiment,  on 
Dec.  30th,  in  which  tlie  milk  tested  5.0  per  cent  fat,  it  was  set  at  81° ; 
and  after  cutting,  it  was  gradually  cooked  to  100'\  two  hours  having 
been  spent  in  the  process.  The  loss  of  '"  t  in  the  whey  was  .5  per 
cent.  The  curd  in  this  experiment  was  salted  at  the  rate  of  three 
and  a  half  pounds  of  salt  per  100  pounds  of  curd.  This  method  of 
handling  did  not  prevent  the  cheese  from  being  "  sticky,"  ••  greasy," 
or  "slippery." 

The  curds  when  dipped  showed  about  one-quarter  of  an  inch  of 
string  on  the  hot  iron.  The  average  time  from  setting  to  dipping 
was  about  three  hours,  and  the  the  time  from  dipping  to  salting  was 
about  three  and  a  half  hours.  The  curd  from  rich  milk  was  nearly 
always  ready  to  salt  first.  The  amount  of  salt  used  was  from  two 
and  three-quarters  to  three  and  a  quarter  i)ounds  per  100  pounds 
curd.  The  larger  quantity  was  used  on  the  curds  from  richer  milk. 
The  length  of  time  for  pressing  the  cheese  was  about  twenty-one 
hours,  in  a  gang  press.    The  temperature  of  the  curing  room  was 


from  M"  to  70«      The  mouture  in  the  ouring  room  wm  "  normal." 
at  inilicatod  by  the  Hygrometer. 

The  tables  «how  th«  percentage  of  fat  in  the  milk  on  the  diflerent 
aatea,  the  pounds  of  fat,  the  pounds  of  cheese  produced,  the  ratio  of 
oheeiie  to  milk  and  fat,  and  the  loss  of  fat  in  the  whey,  as  determined 
by  the  Babcock  tester. 

NoVKMnGR. 

Relation  of  fat  in  milk  to  quantity  and  quality  of  cheese  : 


Date. 


1895. 
November  6. 


a    . 


9 
•S 


J 

-4 


<> 

6. 

•••"! 

•> 

14 

■  •  •  1 

II 

16. 

li 

21. 

*  * '! 

II 

22. 

•  I 

28 

•  •  1 

>i 

29 

■■{ 

rich 

Average 
milk    . 

for 

3.90' 
S.fiO 
4  00 
3  HO 
3  851 
3  55 
3.JK) 
3.30 


Llrn.  chHfao. 


Green 


LI)*,  milk  to  Lb«.chepitet<) 

1  lb.  cheese.  |    ^  .''.'■  '"*  '" 
milk. 


Cured  Green 


11.701  33.25!  31.75 
10. SO,  .SO. 50,  25). 25 
12.001  33.  M) 


9  90'  29.501 


.501 
.00, 
.67 
.10 
3.80 
4.00! 
3.60 


11. 6f 
10.115 
11.70 
!).!)0 
1-2.00 
10  .-)0 
12.00; 
10. «5 


;«.76| 

31.761 
33.26 
30.25' 
33.. 'Wl 
31.50 


33.00 
28.(0 
32.25 
.SO.  50 
31.75 
28.75 
32.00 
2i».76 


12.. SO 
11.40 
12  00 
10.60 


Average    for   jwor 
milk    


3.971  95.25 


3.51 


81.30 


.SS.OO,  .S3. 26 

31.25i  29.. -.0 

35.60 

.S2.50 

.S5.00 

.SO  00 

272.75 

247.25 


The  experiments  for  these  two  months  agree  with  the  results 
already  published.  The  yield  of  cheese  per  100  lbs.  of  milk  was 
greater  from  the  milk  rich  in  butter  fat,  but  it  was  not  in  proportion 
to  tho  butter-fat.  Three  hundred  pounds  of  milk,  testing  5.0  per 
oaa';u°  ^""®'*-^»*'  produced  .34.5  lbs.  cheese,  while  on  the  same  day 
600  lbs.  of  3.0  per  cent,  milk  produced  but  26  5  lbs.  of  cured  cheese 
a  diflTerence  of  8  lbs.  of  cheese  in  300  lbs.  of  milk.  But  the  ratio  of 
cheese  to  fat  in  the  milk  was  2.30  for  the  6.0  per  cent,  milk,  and 
2.94  for  the  three  per  cent.  milk.  The  ratio  of  cheese  to  fat  in  the 
milk  testing  6.6  per  cent,  was  2.27.  In  a  vat  of  milk  testina  4  75 
per  cent,  fat,  the  ratio  was  2.38. 
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DsOBMUEn. 

Relation  of  fat  in  milk  to  quantity  and  quality  of  oheeae  : 


Date. 

a 

! 
ti 

i 

3 

a 

i 

i 

Lb».  cheese. 

Lbn,  milk  to 
1  lb.  chpfHe. 

Lba.oheeiiuto 
1  H).  fat  in 
milk. 

.9 

Green 

84.76 
80.26 
38.25 
30.60 
a5.26 
81.00 
34.60 
29.50 
S5  25 

Cured 

83.25 
29.00 
34.00 

Ori>eD 

Ctired 

Green 

Cured 

l^ 

r 

1895. 
Peceiiihcr   5 ....  | 

4.00 
S.40 
4.10 
.S.40 
3.!K) 
3.W 
4.00 

12.03 
10.20 
12.30 
10.20 
11.70 
9.90 
12.00 





.... 

.... 

.20 
.20 

••     «....) 

.22 

29.00 
83.60 

.90 

"          10            ' 

I , 

.18 

29.60 
38.00 
28  00 
84.00 



.18 

"        ''■■■■{ 

20 

3.16,     ».4B 



.20 

"        20. ...  { 

4.76 
3.25 
r.,60 
3.20 

14.26 
9.75 

.30 

28.26.  2(5.76 

.16 

•'        21....{ 

16.60   39,25|  37.601 

45 

9.00    28.50   2(i  50 

.20 

"        23....{ 
28  ..   1 

4  40    13.20    3.5, r)0 
3,10     ».30   28  60 
5.10    16.30,  87.25 
8.00     9.00    28.50 
5.00    15.00    35.75 
3.00'     9.001  28.60 

3.?.  76 

.26 

2tf.76 
35.60I 

2«  75| 
34  50, 
20.60 

309.00 

249  25' 

..  . 

.16 
.40 
.20 

"        30....  { 

.60 
.40 

Average    for   rich 
milk    

Average    fi)r   poor 
milk 

1 
4.63 

S.20i 

1 
12i. 26  322.75 

8S.  to  ^^^  ^^' 

8.36 
10.24 

8.78: 
10.82 

2.04 
8.0.-) 

2.63 

;  i55 

.80 
.21 

1 

1 

It  will  be  noticed  that  the  per  oent.  of  fat  in  the  whey  was  slightly 
higher  from  the  rich  milk,  as  compared  with  the  poorer.  This  agrees 
with  the  results  of  our  previous  experiments. 

The  percentage  of  loss  in  weight  at  the  end  of  one  month  was  4.4 
for  the  rich  milk  cheese  in  November,  and  4  6  for  the  poorer  milk 
cheese.  In  December,  the  loss  was  respectively  4.2  and  5  3  per 
cent.  As  stated  in  the  Report  for  1895,  this  difference  in  loss  of 
weight  while  the  cheese  are  curing,  is  likely  due  to  the  fact  that 
more  srrface  is  exposed  per  100  lbs.  of  cheese  in  the  case  of  the 
poorer  milk  cheese. 


Scoring  of  the  Novmher  and  Dtetmbtr  Ch«»$«. 

The  cheese  made  from  milk  containing  different  percenUges  of  fat 
In  the  months  of  Novenilj..r  and  December,  were  acored  at  four 
d  flerent  times  (with  a  few  exceptions)  by  the  following  irenilemen 
on  the  dates  given  : 

The  November  cheese  were  judged  by  Messrs.  Oeo.  Brill  and  T. 
B.  Millar,  on  January  4th,  1896.  These  cheese,  tORotlier  with 
the  December  chpese,  were  again  scored  by  Mr.  R.  M.  Ballantyne. 
on  Feb.  21st.  189C,  by  Mr.  A.  F.  MacUren  on  March  Gth,  and 
by  the  two  latter  gentlemen  together,  on  April  7th. 

Table  showing  (he  score  of  cheese  made  from  milk  containing 
diflerrnt  percentHgrs  of  fat  : 


Dato  when 

ch<'i>H« 
were  made 


Dec.  2«.., 

:«.. 

■iS... 

13.., 

21... 

20... 
Nov.  15... 
Dec.  12. . . 
Nov.  fl. . . 
Deo.  5... 
0... 
Nov.  21... 

2y... 

14  .. 

23.. 
6... 

38... 

14... 
B... 

15.. 
Dw.  12. . 
Nov.  6... 

21... 

22... 

29... 
6... 

13... 
Nov.  28... 
Dec.    6... 

23... 

SO... 

80... 

23... 

21... 


Dec. 


Per 

cfnt.  of 
fat  in 
milk. 


3.00 
3.00 
3.10 
3. 1 A 
3.20 
3.25 
3.80 
8.30 
3.40 
3.40 
3.40 
3.50 
3  50 
3.65 
3.55 
3.60 
3.80 
3.86 
3.  go 
3.90 
.90 
00 
.00 
.00 
.00 
.00 
00 
.10 
.10 
.40 
4.76 
6.00 
6.10 
6.60 


4 

4. 

4. 

4. 

4. 

4 

4. 

4. 

4. 


Scoring  of  judget.    Maxlminn-100. 


^  -p    T.  B.  Millar 
(teo.  Brill. 
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00 

8!) 
92 
84 
III 
92 


91 
9J 


91 


91 


91 
93 

91' 

89 

92 

91 

93 

90 


90 


94 
91 
!tl 
85 
93 
95 
{10 
93 


R.  M. 

Ballan. 

tyne. 


91 
92 
94 
95 
9:{ 
97 
95 
97 
89 
9j 
93 
94 


92 
96 
94 

95 


92 


95 
80 
93 


87 
94 
94 
84 
9G 
97 


A.  F. 

AreLari>n< 


81 
«!l 
92 
H8 
«•» 
!M , 
86 
iK) 
90 
91. 
95 
98. 


McLaren 

and 
Ballantyne. 


90 
«8 
90 
91 
91 
94 
93 
88 


90 
80 
92.5 


92 
97 
94 
96 
02 
95 
96 
9.S 
95 


88.5 

93 

92 

89 

93 

91.6 


91 

03 

90 

98 

96 

91 

98.6 

91 

89 


92 

92.5 

87 


8? 
91 


89 
!K) 
86 
96 
93 


90 
93 
90 
93 
86 
94 
93 
90 


Avenige 


88 

89.6 

92 

m  6 

91 

94.8 

91 

91.5 

89.8 

91.1 

93.3 

92.3 

91 

91 

93.2 

81.7 

03.3 

95 

88.6 

92.2 

91.7 

87.5 

95.2 

93.8 

95 

91 

93.5 

91.6 

93 

90.6 

93.7 

93.8 

92.2 

91.8 
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The  Dec<»inl)er  cheeae  were  fint  loored  by  Mr.  A.  T.  Bell  oi» 
February  17tb,  1H96  ;  and  then  by  Mewrs.  Ballantyne  and  Mac- 
Laren  on  the  dates  given  for  the  November. 

The  table  shown  the  score  given  for  each  cheese  (arranged  in  the 
order  of  the  percentages  of  fat  in  the  inilic)  by  each  judge,  or  judges, 
and  the  average  of  all  scores.  They  used  the  following  scale  of 
points:  Flavor,  35;  cloKeneM,  20;  even  color,  16;  texture,  20; 
tinish,  10  (all  cheese  scored  10  points  for  tinisb) ;  total,  100. 

The  table  shows  that  the  cheese  scoring  the  highest  average,  93. 2 
pointK,  was  luade  on  November  2lBt,  out  of  milk  testing  4  0  per 
cent,  of  butter  tat.  The  second  highest  scoring  cheese  was  made  on 
December  20th,  out  of  milk  testing  3.35  per  cent.  fat.  This  cheese 
scored  an  average  of  94.3  points  out  of  100.  The  highest  number 
of  points  given  to  a  chef  so  by  one  judge  at  one  scoring,  was  ninety- 
■even.  The  cheese  scoring  ninetyneven  points  were  made  ont  of 
3.25,  3.30,  and  4.0  per  cent,  milk  on  December  20th,  November 
15th,  November  22nd,  and  December  13th,  four  cheese  in  all.  These 
scores  were  all  given  by  Mr.  K.  M.  Ballantyne,  on  February  21st. 
Cheese  scoring  ninety  six  points  were  made  from  milk  testing  4.0, 
4.1,  and  5  0  per  cent,  milk  Cheese  scoring  ninoty-6ve  points,  were 
made  from  3  16,  3.30,  3.40,  3.80,  3  55,  3,84,  4.0,  4.40,  4.76,  5.10, 
and  5.50  per  cent.  milk. 

The  two  cheese  made  in  one  day  which  scored  the  highest 
aversge  (four  scorings),  were  made  on  December  20th  out  of  3.25 
and  4  75  per  cent.  milk.  It  will  be  noticed  that  these  two  cheese 
were  scored  uniformly  high  by  all  the  judges.  The  next  highest 
scoring  pair  were  made  on  November  21st  out  of  3.60  and  4.0  per 
cent.  milk.  Both  cheese  scored  uniformly  high  in  all  the  tests, 
except  in  the  case  of  ^be  cheese  made  out  of  3.6  per  cent,  milk, 
which  was  scored  dov.  .  ')  eighty-seven  points  by  Messrs.  Ballantyne 
antl  MacLaren  on  April  7th.  It  scored  low  in  Havor  and  texture. 
The  table  of  scorings  by  these  gentlemen  has  a  number  of  interest- 
ing points,  besides  the  lesson  of  values  as  indicated  by  the  scoring. 
It  siiowH  uiuong  other  things,  the  diflference  in  the  opinions  of  dif- 
ferent judges  as  to  the  value  of  a  cheese.  To  illustrate  :  the  cheese 
made  December  13th,  out  of  3.15  per  cent,  milk,  was  scored  eighty- 
four  points  by  Mr.  Bell  on  February  17th.  On  February  21st  (four 
days  later),  Mr.  Ballantyne  scored  this  cheese  ninety-five  points.  On 
March  6th  (fourteen  days  later),  Mr.  MacLaren  scored  this  same 
cheese  eighty-eight  points ;  and  on  April  7th,  Messrs.  MacLaren 
and  Ballantyne  scoring  together,  gave  this  cheese  ninety-one  points. 
A  cheese  nade  out  of  3.3  per  cent,  milk  on  Nov.  16tb,  was  scored 
ninety-five  points  by  Mr.  Ballantyne,  eighty-six  points  by  Mr.  Mac- 
Laren, and  ninety-two  points  by  these  two  gentlemen  a  month  later. 
While  a  cheese  will  no  doubt,  in  two  weeks  or  a  month,  undergo 
cbaogea  which  will  affect  ita  scoring,  we  oau  soaioely  oouoelve  of  a. 


oheMe  changing  from  a  nlnety-flire  |x>int  to  an  elghtynlx  point 
cb<»M  in  two  woeki,  and  then  b»ck  to  a  ninety-two  pjint  oheaM 
m  four  weelct-  time.  Kvi.lently  the  different  tite..  or  judgmenu! 
?„-  V!.^"!'?'  '°T"«,n  ?•**""•  ••■«  •«»  J«»Port»nt  factor  in  d.t«rmin: 

l^!r  Jl**"  ';  .  !'  ""l*^  "'*'"•**•  *'°''«^«''  '•>**.  °"  'he  whole,  the 
■corlngs  were  fairly  uniform  ae  to  points  given 

In  the  following  table,  tha  oheeae  ma.ie  from   milk  ranging  from 

3  0  to    3  6  per  cent    of  fat  have  been  grouped  together,  an.l  the 

average  score,  in  qualities  («Uvor,  closeness,  even  color,  and  texture) 

•re  given.     Most  of  the  cheese  were  scored  four  times,  and  the 

average  in  each  quality  represenU  the  average  of  all  th..  scores  of 

each  cheese  in  a  group,  together  with  the  average  total  s3ore  of  all 

the  cheese  for  the  group.     The  cheese  made  from   3  5!i  to  <  0  per 

cent,  milk  are  grouped  together ;  also  those  from  4  05  to  4.60  :  those 

from  4...a  to  6  0  ;  and  those  fro.u   5.05  to  6.60,  making  rtve  groups 

in  the  November  and  Djcembor  cheese.     In  making  these  average 

■core  of  qualities  a  few  of  the  cheese  whose  scores  are  recorded  in 

the  previous  table,  are  left  out,  as  they  d-velop^d  such  a  very  bad 

flivor  before  the  final  scoring,  that  it  wjuld  be  unfair  to  group  them 

with  the  otherj  in  making  an  average.     Sometimes  a  very  b*d  fl ivor 

will  develop  m  a  cheese,  whicn  it  is  diffioult  to  account  for.     The 

number  of  cheese  made  out  of  milk  testing  over  4.0  per  cent,  of  fat 

18  too  small  to  draw  definite  conclusions  from  them. 

Table  showing  the  average  scjre  of  qualities  in  cheese  m»de  from 
wilk  containing  different  percentages  of  fat : 
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No.  of  cheese 
in  group. 


12 

11 

3 

2 

2 

Averaged 


Average 
per  cent, 
fat  in  milk 


Average  score. 


Flavor— 
max.  35. 


Oliiaeueas 
-max.  att. 


S.2H 
3.87 
4  20 
4.87 
0.30 


3.82 


30  01 

31  2({ 
SO  (JO 
S2.1ft 
81.75 

31.33 


18.43 
IS. 80 
1>».70 
19  OJ 
18.!)  J 


18.76 


Even  color 
-max.  15. 


14.16 
14.40 
13.86 
14.15 

13.80 

14.07 


Texture  - 
mAX  20. 


18  O.J 
18.46 
18.03 
18  06 
17.25 


17.96 


ToUl- 
max.  90. 


81.62 
8i.92 
81.19 
Ki  35 
81.70 


82.13 


Of  the  cheese  scored  four  times,  the  one  which  scored  the  hishest 
average  m  fl»vor,  was  made   December  30th,  out  of  5  0  per  cent. 

S)  r  •  ^''^  •r™^*'  '°T  """  ^^^'  °»*  °'  thirty-fiva  It  was  scored 
J2  twice,  32  5  once,  and  34  once  The  average  score  of  this  cheese 
mother  qualities,  was  18.8  kor  closeness,  14  for  even  color,  and  17  8 
lor  texture.  The  lowest  average  sccre  (one  cheese)  in  flivor.  wa« 
one  made  out  of  milk  testing  3.8  per  cent,  fat.  on  November  28th. 


The  «oore  wm  29  9  out  of  a  [WHible  38.  The  remeinder  of  the  loore 
wu  18.8  for  oloaeneae,  14.3  for  evon  color,  and  18.0  for  texture, 
which  iH  higher  in  these  qtialitiea  than  the  cheeae  which  adored 
higheat  in  flavor.  Good  fldvor  ia  not  aiwaya  found  in  a  oloae, 
even-colored  oheeae,  of  good  texture,  nor  are  tl'^ae  qualitiea  alwaya 
found  in  a  cheeae  with  good  flavor. 

The  higheat  average  score  for  *'  cloaeneasi'  waa  19.2  pointa  out  of  a 
poiaible  20.  The  chcMe  averaging  thia  score  were  made  out  of  3  25, 
3.S0,  and  4.75  per  cent,  milk,  on  December  20th  and  November 
21at.  The  loweat  average  score  for  "closenens"  waa  a  cheeae  made 
out  of  milk  tcattng  3.15  per  cent.  fat.  The  ■c:)re  was  1G5.  The 
higheat  average  aoore  for  "even  color"  was  14  7  out  of  a  psasible 
lA.  Thia  cheese  was  made  out  of  4.0  per  cent,  milk,  on  Novem- 
ber 21st  Several  cheese  scored  14.5  puints  in  co'or.  The  loweat 
score  in  "  even  color  "  waa  13  |)oints.  The  cheeae  was  made  out  of 
3  00  per  cent.  milk.  A  cheese  made  Deoemlier  23rd,  out  of  4.4 
per  cent,  milk,  scored  an  average  of  13.1  points.  The  highest 
average  score  in  *'  texture  "  was  1 9  2  out  of  20.  This  cheese  was 
made  November  21at,  out  of  4.0  per  cent.  milk.  A  cheese  nude 
December  Cth,  out  of  3  4  per  cent,  milk,  scored  19  1  points  in 
texture;  and  several  averaged  19  points. 

The  cheese  scoring  lowest  in  "  texture "  waa  one  made  on  De- 
oember  23rd,  out  of  4  4  per  cent.  milk.  The  S'tore  was  16.7. 
This  cheeae  was  also  lowest  in  "  color."  The  next  lowest  in  "  tex- 
ture "  was  a  cheese  made  from  5.5  per  cent,  milk,  un  December 
21st.  The  "texture"  was  deiicribed  by  the  ex|>ertfi  as  "greasy" 
and  "slippery."  The  average  score  was  seventeen.  Once  it  was 
scored  sixteen  points. 

Table  showing  the  amounts  of  money  that  would  be  credited  to 
II.  and  L.  milk  for  the  months  of  Novemlier  and  Decamber,  when 
reckoned  according  to  the  different  methoJs,  and  accarding  to  the 
weight  of  cheese. 
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1 

Keckcninfc  cheese  at  8g.  |>6r  lb  ,  ench 

*i 

lot  would  be  crr-dited  with  the 

§d 

following  amounts  of  money  when 

M  mth. 

jkl 

s| 

1 

paid  according  to : 

s;.s 
< 

1^ 

Weight 
of  milk. 

9    c. 

percent, 
of  fat, 

$     0 

percent, 
of  fat 
+  two. 

t     0. 

Weight 

of 
cheese. 

9    0. 

November   . . .  | 

2,403  H 

8.97 

260.75 

19  86 

21  07 

20  65 

20  86 

2,400  L 

3.61 

2:»  75 

19  8li 

18  05 

19  06 

18  86 

December | 

2,700  H 

4.53 

809.00 

22  33 

26  17 

24  86 

24  73 

2,700  L 

3.20 

249.25 

22  83 

18  49 

19  80 

19  91 

Pk 


PART  ir. 


Summary   of   CiiEEaR  Experiments   relating  to   Medium,   Rich, 
AND  Poor  Milk,  for  the  Years  1894  and  1895. 


During  these  two  years  weh  manufactured  into  cheese  287  vats 
of  milk,  averaging  300  pounds  each,  or  86,100  pounds  altogether,  in 
studying  the  problems  connected  with  the  question  of  the  relation 
fat  in  milk  to  the  quantity  and  quality  of  cheese  made.  A  summary 
of  these  results  is  now  given.  In  addition  to  the  experiments  herein 
summarized,  there  were  over  100  experiments  made  during  1895,  to 
determine  the  effects  of  different  cooking  temperatures  and  different 
quantities  of  salt  on  curds  from  medium,  rich,  and  poor  milk.  These 
were  fully  outlined  in  the  College  Report  for  1895.  The  experi- 
ments relating  to  these  two  points  may  be  summarized  by  saying 
that  curds  from  poor  milk  (below  3.25  per  cent,  fat)  should  be  salted 
more  lightly  than  average  curds,  to  overcome  the  tendency  to  harsh- 
ness, while  curds  from  rich  milk  (4,0  per  cent,  fat  and  over)  may  be 
cooked  one  or  two  degrees  higher  than  usual  and  be  salttd  somewhat 
more  heavily  than  average  curds,  in  order  to  overcome  the  tendency 
to  "  pastiness"  in  cheese  made  from  rich  milk. 

The  experiments  relate  chiefly  to  the  following  points  : 

1.  The  relation  of  weight  or  volume  of  milk  to  the  quantity  of 
'■hef  se  produced. 

2.  The  relation  of  the  fat  in  milk  containing  different  percentages 
of  fat,  to  the  amount  of  cheese  produced. 

3.  The  relation  of  the  fat  and  casein  in  milk  containing  different 
percentages  of  fat,  to  the  cheese  produced. 

4.  The  relation  of  the  loss  of  fat  in  the  whey  to  the  percentage  of 
fat  contained  in  the  milk. 

5.  The  quality  of  the  cheese  produced  from  milk  coniAining  dif- 
ferent percentages  of  fat. 

6.  The  application  of  the  results  to  different  methods  of  dividing 
proceeds  among  patrons  of  cheese  factories. 


1^,1 


mmnamiViSm 


WIW 
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1.  Selation  of  weight  of  milk  to  th«  quantity  of  cheese  produced 
from  milk  containing  diff«rent  percentages  of  fat. 

In  making  out  reports  of  cheese  factories,  it  is  customary  to  aive 
patroDS  a  statement  of  the  relation  of  the  weight  of  milk  delivered 
in  a  given  time  to  the  amount  of  cheese  produced,  in  the  form  of  the 
number  of  pounds  of  milk  required  to  make  a  pound  of  cheese,  to- 
gether  with  the  total  i)ound8  of  cheese  credited  to  each.  The  follow- 
ing  table  shows  this  relation  in  our  experiments  and  also  the  pounds 
of  cheese  produced  per  100  pounds  of  milk  containing  the  different 
percentages  of  fat.     .  * 


Group. 


I. 

II. 
III. 
IV. 

V. 
VI. 

A  v'rage. 


Percentage  of  fat. 


Range. 


Average. 


Below  3 
3.00  to  3.50 
to  4. 00 
to  4.60 
to  5.001 
to  5.60 


'4.05 
'4,65 
5.05 


2.85 

3.23 

3.85 

4.198 

4.87 

5.30 


Milk  requir- 
ed to  make 
1  lb.  of 
cheese. 

lbs. 
11.644 
11.127 
10.027 

9.435 

8.759 

8.219 

10.399 


Cheese  pro- 

daoed  jier 

100  lbs.  of 

milk. 


lbs. 

8  587 

8.987 

9.972 

10.597 

11.41B 

12.166 

9.615 


Cheese  pro- 

Iduced    from 

1  lb.  of  fat 


lbs. 
2.01 
2.78 
2.69 
2..')2 
2.34 
2.29 


2.66 


Per  cent 

of  fat 

ill  whey. 


0.182 
0.187 
0.200 
0  222 
0.400 
0.425 


If  we  take  the  average  decrease  in  the  pounds  of  milk  to  make  a 
pound  of  cheese  for  each  increase  of  one  half  of  one  per  cent,  of  fat 
in  the  milk,  we  fiud  it  is  about  one-half  a  pound,  except  in  the  case 
of  group  3  (3  50  to  4.20  per  cent,  fat),  in  which  case  the  decrease  in 
the  pounds  of  milk  required  to  make  a  pound  of  cheese,  as  compared 
with  the  previous  group  1 3.0  to  3.5  per  cent,  fat)  is  about  one  pound  of 
milk.  To  state  It  m  another  way— for  every  increase  of  one  half  of 
one  per  cent,  of  fat  in  the  milk,  the  yield  of  cheese  is  increased  about 
half  a  pound  per  100  pounds  of  milk,  though  in  group  three  the  in- 
crease 18  nearly  cue  pound  over  the  previous  group. 

This  extra  yield  of  cheese  in  group  three  (3.55  to  4.0  per  cent  fat) 
as  compared  with  the  previous  group,  is  rather  remarkable.  The 
explanation  is  probably  found  in  the  fact  that  this  group  appears  to 
have  the  «reatest  increase  in  the  percentage  of  casein  (when  com- 
pared with  the  previous  group)  that  is  found  in  any  of  the  groups. 
(See  College  Report  for  1895,  p.  22  )  ^ 

The  decrease  in  the  yield  of  cheese  per  pound  of  fat  in  the  milk  by 
groups,  was  about  onequarter  of  a  pound  in  group  11,  as  compared 
with  group  I ;  about  two;tenths  of  a  pound  ii  group  III,  as  com- 

nared  with  crrnnn  TT  •   f»  7  .-.*  a  ™-..,...J  : ttt  '^  '      ,      .^ 


?!C..  group  li  ;  V. .  oi  a  pound  in  group  IV,  as  compared  with 
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group  III ;  .18  of  a  pound  in  group  V,  and  .05  in  group  VI,  compared 
with  group  V.  Tlie  extreme  difference  in  the  yield  of  cheese  per 
pound  of  fat  in  the  milk  was  .71  pounds  of  cheese  less  in  group  VE 
(6.30  per  cent,  fat)  as  compared  with  the  yield  of  cheese  per  pound 
of  fat  in  the  milk  in  group  I  (2.85  per  cent,  fat.)  The  decrease  in 
the  yield  of  cheese  per  pound  of  fat  in  the  milk  continues  from  poor 
to  rich  milk. 

The  average  pounds  of  cheese  produced  from  one  pound  of  fat  in 
the  milk  from  all  the  experiments  was  2.66. 

3.  Relation  of  fat  and  casein  to  the  cheese  produced  from  milk  with 
varying  ptrcentagea  of  fat. 

In  this  case  we  are  met  at  the  outset  with  a  somewhat  difficult 
problem  for  cheesemakers,  viz.,  how  to  determine  the  casein  of  milk. 
No  short  method,  such  as  the  Babcock  test  for  determining  fat, 
has  yet  been  discovered  for  determining  the  casein  of  milk.  Our 
chemist  has  analysed  a  great  many  of  the  samples  here  reported 
upon,  and  the  results  of  casein  determinations  in  milk  containing 
varying  percentages  of  fat,  are  given  in  the  College  report  for  1895. 
To  simplify  matters,  we  have  asHumed  that  two  represents  the  per- 
centage of  casein  waich  is  retained  in  the  cheese.  The  amount 
above  two  per  cent,  of  ca«ein  in  milk,  is  nearly  all,  if  no*^^  quite  all, 
represented  by  the  loss  of  fat  and  casein  in  the  whey  and  in  the 
pressing  and  curing  of  the  cheese.  If  the  percentage  of  casein 
increases  to  some  extent  with  the  fat,  so  does  the  loss  of  fat  in  the 
process  of  manufacture  by  all  methods  known  at  present. 

The  table  also  shows  the  relation  of  fat  and  casein  to  cheese  by 
groups  when  using  a  sliding  scale  for  the  casein,  and  the  relation 
when  using  the  addend  2 . 3. 

Table  showing  pounds  of  cheese  per  pound  of  fat  and  casein  in 
milk  with  varying  percentages  of  fat  : 


Addend  reprebent- 
ing  casein. 

g   O   OJ 

CS 

lbs. 
1.770 

1.700 
1.667 

Group  II.,  per 
cent,    fat— 
av.  3.23. 

Group  III., per 
cent,     fat— 
av.  3.85. 

Group  IV.,  per 
cent,    fat — 
av.  4.198. 

>  * 

a  0  ^ 

is* 

lbs. 
1.661 

1.528 
1.592 

Iba. 
1.666 

1.520 
1.600 

t 

< 

2     

Sliding  scale  from 

2.3  to  2.7 

2.3 

lbs. 
1.718 

1.625 
1.625 

lbs. 
1.704 

1.595 
1.621 

lbs. 
1.709 

1.582 
1.631 

1.713 

1.608 
1.626 

?!  ■ 

I  '* 


.  i 


>    ^1 
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4.  Loss  of  fat  in  tfi«  wlmj  from  manufacturing  into  Cheddar  cheeae 
milk  containing  varying  percentages  of  fat. 

These  fat  determinations  in  the  whey  vere  made  by  the  Babcook 
method,  and  include,  in  most  cases,  the  ••  white  whey,"  after  milling 
and  pressing,  which  was  mixed  with  the  first  whey  dipped,  and  a 
sample  of  the  whole  was  taken.  We  may  conclude  that  the  per- 
centages in  the  table  fairly  represent  the  loss  of  fat  in  the  manufac- 
ture of  cheese  by  careful  makers,  except  the  "  grease"  which  is  some- 
times foui     about  the  press  or  on  the  outside  of  the  cheese.     There 


was  always  the  largest  quantity  of  this 
out  of  rich  milk. 


'  grease  "  from  cheese  made 


It  will  be  noticed  that  the  average  percentage  of  fat  in  the  whey 
increases  with  an  increase  of  fat  in  the  milk.  If  we  subtract  the 
pounds  of  cheese  from  tho  pounds  of  milk  used  to  make  the  cheese 
in  each  group,  we  shall  have,  near  enough  for  all  practical  purposes, 
the  pounds  of  whey  in  each  group.  By  multiplying  the  pounds  of 
whey  by  the  average  percentage  of  fat  in  the  whey,  we  have  the  loss 
of  fat  in  each  group.  The  total  losses  of  fat  in  each  group  and  the 
loss  of  fat  in  the  whey  per  100  pounds  of  cured  cheese,  are  as  follows  : 


Total  pounds  milk  used. 


5,700 

33,000 

34,200 

12,000 

600 

000 


Average  per 
cent,  fat  in  n.ilk. 


2.85 
3.23 

3.»r) 

4.198 
4.87 
6  30 


Total  loss  of  fat 
in  the  whey. 


lbs. 

9.48 
M.m 
01.57 
23.81 

2.12 

2.23 


Loss  of  fat  in  the 

whey  per  100 

lbs.    cured 

cheese. 


Ib8. 
1.93 
1.89 
1.80 
1  87 
3.10 
3.00 


5. 


The  relation  a/  the  fat  in  the  milk  to  the  quality  of  cheese  made. 

All  the  cheese  made  in  our  experiments  were  scored  at  the  College 
dairy  by  mm  who  are  recognized  as  expert  judges.  Most  of  the 
men  who  judged  the  cheese  are  investing  their  money  in  cheese 
nearly  every  day  and  ought  to  be  able  to  judge  of  its  money  value. 

We  are  indebted  to  the  following  gentlemen  who  have  kindly 
assisted  us  in  the  judging :  Messis.  A.  F.  MacLaren,  Stratford, 
president  of  the  Western  Dairymen's  AssonJation  of  Ontario  and 
judge  of  cheese  at  the  World's  Fair ;  R.  U.  rJallantyne,  Stratford 
son  of  the  Hon.  Thos.  Ballantyne ;  A.  T.  Bell,  Tavistock ;  T.  B. 
Millar,  Kin'^ardine,  inspector  and  instructor  for  the  Western  Dairy- 
men's Association  ;  G.  J.  Brill,  Guelph. 
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The  cheese  were  scored  at  aboat  one  month  old.  The  November 
«nd  December  cheese  of  1895  were  scored  several  times,  as  reported 
under  the  results  for  those  months.  The  average  score  for  flavor, 
•closeness,  even  color,  and  texture  in  the  different  groups  is  shown  in 
the  table.  The  score  for  finish  is  not  given,  as  all  were  scored  alike 
under  this  heaU. 


I 


Percentage  fat  in  milk. 


Under  3  %  ... , 
3  to  3.50%  .. 
8.65  to  4.0%  ., 
4.05  to  4.50%, 
•4.55  to  5.0  %, 
•5.06  to  5  50% 


Flavor. 
(Max.  35.) 


.30. 2H 

:ho.4!) 

30.86 

;«).oo 

32.00 
S2.00 


Clo«ene«b. 
(Max.  20.) 


18.11 
17.78 
17.t>2 
18.10 
19.60 
19.50 


Even 

color . 

(Max.  15  ) 


Texture. 
(Max.  20.) 


14.71 
14.00 
14  0,'i 
13.87 
13.00 
13. to 


17  00 
17.16 
17.3(i 
17.19 
17.00 
16.50 


Average 
total 
score. 

Max.  90.) 


80.10 
79.42 
80.1!) 
83.06 
81.50 
81  50 


*  Only  two  cheeae. 

Two  cheeEe  made  June  4th,  1894,  were  kept  until  June  25th, 
1895,  and  were  scored  by  Messrs.  Brill  and  Bell.  The  cheese  m%de 
out  of  3.2  per  cent,  milk,  scored  seventy  points  out  of  100,  and  the 
one  made  from  4.5  per  cent,  milk  scored  sixty-five  points.  The 
cheese  were  kept  in  a  box  in  the  basement  of  the  dairy  after  they 
had  been  cured,  and  both  were  badly  off  in  flavor,  as  the  score  shows. 
Three  cheese  made  (one  each  month)  in  the  months  of  September, 
October,  and  November,  1894,  out  of  poor  or  medium  milk,  and  three 
in  the  same  months  made  out  of  rich  milk,  were  kept  in  the  base- 
ment of  the  dairy  after  curing,  and  were  scored  June  25th,  1895,  by 
Messrs.  Brill  and  Bell.  The  average  score  of  the  three  cheese  made 
from  rich  milk  was  88.3.  The  average  score  of  the  others  was  87. G. 
These  cheese  were  examined  again  by  Mr.  Walker,  of  Guelph,  on 
April  8th,  1895.  lie  did  not  score  them  but  he  gave  his  judgment  as 
follows  :  The  cheese  made  from  the  rich  milk  in  September  was  the 
better  of  the  two.  In  the  two  October's  he  could  not  see  much 
diflftrence.  The  cheese  mado  in  November  from  poor  or  medium 
milk  he  pronounced  the  best  cheese  of  the  lot. 

<6.  I'raetical  Application  of  the  Two  Tears'  Exp'^riments  to  Methods 
of  Dividing  Proceeds  Among  Patrons  of  Cheese  Factories. 

The  experiments  on  the  relation  of  fat  in  milk  to  the  qiianity  and 
'quality  of  cheese  produced,  have  several  scientific  and  practical 
bearings,  but  their  most  practical  bearing  at  the  present  time  is 
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upon  the  question  of  the  be«t  method  of  dividing  tbe  proceeds  amonjf  ■ 
patrons  of  cheese  factories.    Jt  might  be  well  to  mention  the  thre»- 
systems  of  apportioning  dividends  now  in  use  among  our  cheese 
factories. 

(1)  The  oldest  is  that  of  dividing  according  to  the  weight  of  milk 
delivered  by   each  patron.     This   system   is  based  on  the  principle 
that  all  samples  of  milk  delivered  by  patrons  are  of  equal  value  (per 
100  pounds)  for  cheeaemakins!  purposes.     If  a  difference  is  admitted, 
it   is   considered  so  tmall  that  it   is  not  worth  considering.     Our 
experiments  go  to  show  that  there  is   a  difference  of  two  pounds  of 
cheese  per  100  pounds  of  milk  between  milk  testing  4.2  per  cent,  fat 
and  milk  testing  2.85  per  cent.  fat.     The  difference  in  cheese-pro- 
ducing power  of  100  pounds  of  3.85   per  cent,  milk  when  comparr d 
with  100  pounds  of  3  25   per  cent,    milk,  is   nearly  one  pound  of 
cheese  in  favor  of  the  richer  milk.     In  other  words,  in  those  factories 
in  which  pooling  according  to  the  weight  of  milk   is  practised,  there 
is  taken  from  the  patrons  who  send  in  milk  averaging,  say,  4.2  per 
cent,  of  fat,  about  one  pound  of  their  cheese,  which  is  given  to  the  pat- 
rons who  send  in  2  85  per  cent  milk,  for  each  100  pounds  ol  milk 
delivered  by  both  parties.     In  the  case  of   3.25  and  3  75  per  cent, 
milk,  about  half  a  pound  of  cheese  per  100  pounds  of  milk  is  taken 
from  the  richer  milk  and  added  to   the  poorer.     If  cheef e  nets  eight 
cents  a  pound,  the  patrons  with  four  per  cent  milk  lose  about  eight 
cents  per  100   pounds  of  milk   by  pooling  with  patrons  delivering 
milk  under  three  per  cent,  as   they  are  credited  with  but  Aa// the 
increased  cheese  which  their  milk  makes. 

Having  shown  that  this  syatem  is  grossly  unjust  where  the  per- 
centage of  fat  varies  in  the  milk,  it  will  be  next  in  order  to  show 
what  variation  is  to  be  found  in  milk  delivered  at  our  cheese  fac- 
tories. Messrs.  A  T.  Bell,  Tavistock,  L.  Patton,  Oxford  Mills, 
William  Eager,  Morrisburg,  and  the  Secretary  of  the  Elma  factory, 
near  Atwood  in  the  Listowel  discrict,  have  kindly  furnished  us  with 
the  highest,  lo*rest,  and  average  percentage  of  fat  in  milk  delivered 
at  their  factories  by  months  during  the  past  year.  Two  of  these 
factories  are  in  Western  Ontario  and  two  in  Eistern  Ontario.  The 
variation  in  the  western  factories  is  also  given  for  1894. 

The  widest  difference  in  the  percentage  of  fat  in  the  milk  deliver- 
ed  at  the  Oxford  Mills  factory  was  one  per  cent,  which  occurred  in 
the  months  of  June  and  October.  The  average  difference  for  the 
six  months  between  the  highest  and  the  lowest  testing  milk  at 
this  factory  was  .85  per  cent. 
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Table  showing  variation  in   milk    delivered  by  patrons  of   four 
factories  in  Ontario  : 


Name  of  f<>,^t'iry. 


Oxford  Mills 

No.  13,  Kascer  Combination 

Tavistock i 

Elma I 

Oxford  MilU 

No.  IS,  Eager  Combination 

Tavistock | 

Elma I 

Oxford  Mills 

No.  13,  Eager  Combination 

Taviatock | 

Elma I 

Oxford  Mills . 

No.  13,  Eager  Combiuacion 

Tavistock | 

Elma I 

Oxford  Mills 

No.  13,  Eager  Combination 

Tavistock | 

E!ma ■( 

Oxford  Mills 

No.  13,  Eager  Oombiuation 

Tavistock I 

Elma I 

No.  13,  Eager  Combination 
Tavistock 

Elma I 


Year. 


189.') 

I8vr) 
i^itn 

1894 
1895 
1894 
189.-) 
1895 
1895 
1894 
1895 
1894 
1895 
1895 
1895 
189t 
1896 
1894 
1895 
1895 
1896 
1891 
1895 
1894 
1895 
1895 
1895 
1894 
1896 
1894 
1893 
1895 
1895 
1894 
1895 
1894 
1895 
1891 
1895 
1891 


Month, 


May 


June  , 


July 


Percentage  of  fat  in  milk  delivered. 


n 


percent. 

3  80 
3.54 
3.80 
3.80 
4.00 
3.76 
4.00 


Augiitt 


Snj.t 


Oct 


Nov 


tiO 
50 
80 


I     3  (iO 


4.00 
3  90 
3.50 
3.80 
3.80 
3  70 
3.77 
4.00 

3  75 
3.80 

4  00 
3.65 
3.88 
4  10 
3.90 
4.00 
4.60 
4.03 
4.10 
4.40 
4.00 
4.90 
4.80 
4.25 
4.40 
4.60 
5.20 
4.60 
4.H5 


c 
hi 


percent. 

3.00 
3  L'« 
2.80 
2.80 
3.20 

2  S'4 
3.00 

3  34 
2.90 
H.OO 
3  05 
3.13 
3.20 
3.30 

2  80 
3.00 
3.00 
3.0(5 
3.10 
3. .SO 
3.00 
3.00 
2.60 
3.17 
3.40 
3.50 
2.90 
3.00 
3.20 

3  21 
3.40 
3.55 
2.80 
3.30 
3.60 
3  35 
3. 70 
2.60 
3.00 
3.60 


percent. 

3.41 
3.39 
3.26 
3.41 
3.35 
3.35 
3  52 
3.49 
3.27 
3  43 
3.. 34 
3.44 
3.67 
3.41 
3.13 
3.35 
3.33 
3.48 
3.63 
3.63 
3.31 
3.46 
3  43 
3.63 
3.78 
3.68 
3.46 
8.70 
3.42 
3.69 
8.86 
3.90 
3.84 
3.89 


3.87 
4  14 
3.85 


4.03 


u 

a 

£ 
ta 


percent. 

0.80 
0.2(1 
1  00 
1  00 
0.80 
0.81 
1.00 
0.26 
0.60 
0.80 
0.66 
0.87 
0.70 
0.20 
1.00 
0.80 
0.70 
0.71 
0.90 
0.45 
0.80 
1.00 
1.05 
0.71 
0.70 
0.40 
1.10 
1.60 
0.80 
0.87 
1.00 
0.46 
2.10 
1.50 
0.75 
1.05 
0.90 
2.60 
1.10 
1.06 


No.  13  of  the  Eager  Ootnhination  did  not  vary  so  much  as  the 
other  three.    The  widest  difference  was  .9  per  cent,  in  the  month 
of  November.      Daring  the  remainder  of  the  season,  the  milk  de- 
2—102 
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livered  by  different  patrons  was  very  siinilar  in  the  percentage  of 
fat.  The  average  difference  for  the  year  between  the  highest  and 
the  lowest  testing  milk  was  .41  per  cent,  for  the  seven  months. 
Mr.  Eager  mentions  as  one  of  the  advantages  of  testing,  that  it 
tends  to  produce  a  more  even  quality  of  milk  delivered  by  each 
patron. 

The  variation  in  the  per  cent,  of  fat  in  the  milk  at  the  Tavi- 
stock  factory  was  the  widest  of  the  four.  The  greatest  difference 
occurred  in  the  mouth  of  October,  1895,  and  in  November,  1894. 
The  difference  between  the  highest  and  lowest  percentage  of  fat 
in  milk  delivered  by  patrons  was  2.1  and  2.6,  respectively,  for 
these  two  months.  The  average  difference  for  the  season  of  1895 
was  1.1,  and  for  1894  1.3  per  cent. 

At  the    Elma    factory,  where    the  monthly  variation  was  from 
55  to  1.5  per  cent,  of  fat,  the  average  diflerence  for  1895  was  .92, 
and  for  1894  the  average  difference  in  the  fat  of  milk  delivered  for 
the  season  was  .82  per  cent,  between  the  highest  and  the  lowest. 
Assuming   that   the    difference    in    the  quality  of   the  milk  de- 
livered at  these  four  factories  represents  the  average  difference  for 
the  Province,  we  can  see  how  unjust  it  is  to  pool  or  divide  money 
according  to  the  weight  of  milk  delivered.     The  average  of  the  high- 
est testing  milk  for  the  four  factories  is  4.02  ;   and  the  average  of 
all  the  low  testing  milk  is  3.13,  or  an  average  difference  of  .89  per 
cent,  of  fat.     A  difference  of  .89  per  cent,  of  fat  in  the  milk  is  equal 
to  a  difference  of  about  one  and  a  half  pounds  of  cheese  per  100 
pounds  of  milk.     When  cheese  nets  eight  cents  per  pound  it  makes 
the  four  per  cent,  milk  worth  twelve  cents  more  per  100  pounds  than 
the  three  per  cent.  milk.     If  these  two  men  pool  their  milk  together, 
the  man  with  the  richer  milk  loses  six  cents  per  100  pounds  on  all 
niilk  pooled,  as  he  is  credited  with  but  half  the  increased  value  of 
his  milk.     A  loss  of  six  cents  per  100  pounds  of  milk  is  a  loss  of  $3 
on  5,000  pounds,  or  $30  on  ten  cows'  milk  for  the  season.     A  patron 
who  sends  in   four  per  cent,  milk  to  a  factory,  feeds,  milks,  and 
cares  for  about  one  cow  out  of  the  ten  for  the  benefit  of  his  three 
per  cent,  neighbor  when  pooling  according  to  the  weight  of  milk. 

(2)  The  second  system  proposed,  and  adopted  by  a  member  of  our 
cheese  factories,  is  what  is  known  as  the  •«  Butter  Pat  System,"  or 
"Relative  Value  Plan,"  or  the  "Test  System."  This  system  apportions 
dividends  among  patrons  according  to  the  weight  of  fat  delivered, 
as  determined  by  the  Babcock  test.  The  principle  upon  which  it  is 
based,  is  that  milk  is  valuable  for  cheese-making  in  proportion  to  the 
butter-fat  which  it  contains.  For  a  time  this  system  was  quite 
popular,  but  owing  to  various  causes,  the  chief  of  which  are  the 
expense  and  the  lack  of  confidence  in  its  justice,  this  system  has 
been  discarded  by  a  number  of  factories.    Omitting  the  questions  of 
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expense,  riat  of  improper  teating,  extra  labor  for  maker  and  secretary, 
all  of  which  are  important  factors  in  the  minds  of  patrons,  some  felt 
that  cheese  is  not  made  out  of  buttrr-fat  alone,  and  that  something 
else  in  the  milk  ought  to  be  considered  when  deciding  so  important 
a  matter  as  the  reward  lor  skill  and  labor  in  dairy  farming.  Practical 
cheese  factory  experience  went  to  prove  that  the  yield  of  cheese  was 
not  in  exact  proj-ortion  to  the  butter-fat  contained  in  the  milk.  It 
was  considered  by  many  of  the  patrons  that  the  viany  were  being 
deprived  of  their  rights  for  the  benefit  of  the  few  who  delivered  very 
rich  milk.  The  new  system  differed  in  principle  from  the  old, 
chiefly  in  this,  that  itji^ laced  a  premium  on  butter  fat,  instead  of  on 
water  and  skim-milk.  This  was  an  improvement  as  to  the  point  on 
which  the  premium  should  be  placed  ;  but  the  question  still  remained 
unsettled,  as  to  whether  it  was  just  to  place  so  great  a  premium  on 
butter-fat  for  cheese-making.  To  illustrate  :  The  average  percentage 
of  fat  in  the  milk  of  Group  IV.  (4.05  to  4.55  per  cent,  fat)  was 
practically  4.2.  The  pounds  of  cheese  made  in  this  Group  was  10.6 
per  100  pounds  milk.  Group  II.  (3  to  3.50  per  cent,  fat)  averaged 
practically  3.25  per  cent  of  fat,  and  produced  nine  pounds  of  cheese 
per  100  pounds  of  milk.  lO.G  pounds  at  eight  cents  equals  84.8 
cents.  Nine  pounds  at  eight  cents  equals  seventy-two  cents — a 
difference  of  12.8  cents  per  100  pounds  of  milk  in  favor  of  the  richer 
milk.  Mow  if  we  divide  on  the  fat  basis  the  account  stands :  4.2 
pounds  fat  at  21.048  cents  per  pound  equals  88.4  cents ;  3.25  pounds 
fat  at  21,048  cents  per  pound  equals  68.4  cents,  or  a  difference  of 
twenty  cents  in  favor  of  the  richer  milk.  The  actual  cheese  value 
of  100  pounds  of  milk  testing  3.25  per  cent,  of  fat  is  seventy-two 
cents,  as  previously  shown  ;  but  the  butter-fat  system  proposes  to 
take  3.6  cents  (aeventy-two  cents  minus  68.4  cents  equals  3.6)  per 
100  from  such  milk  and  add  it  to  the  richer  milk.  Why  is  this 
done  1  Some  argue  that  the  richer  milk  mixed  with  the  poorer  milk 
makes  a  better  (juality  of  cheese,  and  therefore  the  patron  furnishing 
such  milk  ought  to  receive  more  for  it  than  its  actual  value,  as 
determined  by  the  quantity  of  cheese  made.  It  is  a  question  how  far 
this  is  true  with  normal  milk.  A  man  who  sends  in  3.25  per  cent, 
milk  to  a  cheese  factory  and  pools  it  with  4.2  per  cent  milk  on  the 
fat  basis,  loses,  as  previously  shown,  3.6  cents  per  100  pounds,  or 
$1 .80  per  5,000  pounds  milk,  and  $18  in  a  season  on  ten  cows  (5,000 
pounds  per  cow  per  Eeason).  He  feeds,  milks,  and  cares  for  about 
three-fifths  of  a  cow  lor  the  benefit  of  his  neighbors  with  rich  milk. 
(3)  The  third  system  proposed,  and  adopted  by  some  of  our 
factories  is  what  may  be  called  the  "  fat  and  casein  system."  Various 
methods  of  valuing  the  casein  have  been  proposed.  For  reasons 
stated  in  a  previous  part  of  this  Bulletin,  the  writer  has  adopted  the 
addend  two  in  connection  with  the  fat  to  represent  the  casein.  "While 
it  is  not  claimed  that  this  system  will  give  the  exact  amount  -of  cheese 
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produced  by  all  sampleg  of  milk,  it  comes  near  enough  for  all  practical 
purpoaes,  and  is  probably  as  near  as  any  syHtem  of  calculation  will 
come.  No  formula  or  uddend  will  jjive  flxncUi/  the  pounds  of  cheese 
which  a  given  quantity  and  quality  of  milk  will  produce,  for  tho 
reason  that  it  is  almost  imijossible  to  make  cheese  day  after  day  with 
the  same  lossen  of  fat,  casein,  etc.,  and  of  exactly  the  same  com- 
position. During  the  last  two  years  we  had  thirty-one  vats  (300 
pounds  each),  which  tested  4.0  per  cent,  of  butter  fat.  Tho  pounds 
of  cured  cheese  from  each  vat  of  300  pounds  of  milk  varied  from 
27,75  pounds  to  33  5  pounds— a  difference  of  f).7r)  pounds  of  cheese 
from  300  pounds  milk.  We  had  also  twenty-one  vats  tPHting  3,0  fat ; 
and  the  f)ounds  of  cheese  produced  from  .300  pounds  of  milk  testinff 
three  per  cent,  fat  ranged  from  25. 25  pounds  to  28. 25  pounds— a  differ- 
ence of  three  pounds  of  cheese  from  300  pounds  of  milk.  As  wide 
variations  as  these  will  be  found  in  all  classes  of  milk,  and  these  two 
are  given  in  illustration  of  the  difficulty  met  with  in  applyini? 
formulas  to  milk  and  fat  in  the  calculation  of  the  yield  of  cheese. 

If  we  take  the  same  groups  (II.  and  IV.)  as  we  did  for  fat  alone, 
to  illustrate  the  fat  and  casein  method,  and  use  the  addend  two  for  the 
casein,  we  shall  find  the  account  to  stand  as  follows  per  100  lbs.  of 
milk  :  4  2''/,,  fat  +  2=6  2  pounds  fat  and  casein  at  13  694  cents  per 
pound=-.84  9  cents.     The  value  of  the  cheese  is  10.6  pounds  at  ei«h^ 
cents  =  84  8  cents;  3  25^7^  fat  +  2  =  5.25  pounds  fat  casein  per  100 
pounds;  6.25  pounds  fat  and  casein  at  13.694  cent8-71.89  cents. 
The  value  of  the  cheese  waa  nine  pounds  at  eight  cents,  or  72  cents. 
This  is  very  close  to  the  exact  value  of  the  cheese  made  from  both 
lots  ;  but  it  gives  a  slight  advantage  to  the  richer  milk  and  a  corre- 
sponding disadvantage  to  the  poorer  milk.     The  same  thing  is  noticed 
in  the  table  that  follows,  in  which  it  may  be  assumed  that  the  average 
quality  of  milk  in  the  six  groups  was  furnished  by  six  patrons,  whose 
milk  varied  from  2.85  per  cent,  to  5.30  per  cent  of  fat.     The  table 
shows  the  amount  of  money  that  would  be  credited  to  each  patron 
by  the   three   systems   cf    dividing,  and    also  the  money  value  of 
the  cheese    made,  at    eight    cents    per    pound      This  table  covers 
two  years'  work,  embracing  280  vats  of  milk  (300  pounds  each), 
or  86,100  pounds  in  all.     From  this  milk  were  made  8,279  pounds 
of  cured  cheese.     There  were  nineteen  vats  averaging  2.85  per  cent, 
fat,    110    vats   averaging    3.23    per  cent,  fat,  114  vats  averaging 
3.85  per  cent,  fat,  forty    vats  averaging  4.198  per   cent,  fat,  two 
vats  averaging    4.87    per    cent,  fat,    and  two  vats  averaging  5.30 
per  cent.  fat.     We  may  consider  that  the  table  covers  fairly  well 
all   variations  in    fat   that  are  likely  to  be  met  with  in  factories 
and    the   conclusions  may  be  considered  fairly  reliable,  except  in 
the  case  of  the  very  rich  milk— over  4.6  per  cent.  fat.    The  ex- 
periments in  reference  to  this  class  of  milk  are  not  sufficient  in  number 
to  warrant  us  in  stating  anything  very  definite  concerning  them. 
This  milk,  however,  is  not  often  met  with  in  factory  work. 
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It  will  be  seen  by  the  tftble  that  addin{{  two  per  cent,  to  the 
fat  readings  places  a  slight  discount  on  the  milk  averaging  2.8r> 
and  3.23  per  cent,  of  fat,  and  gives  a  small  premium  to  the 
persons  sending  in  average  and  richer  milk.  This  premium  is 
luiKoient  to  induce  patrons  to  send  in  good  milk  to  the  factory  ; 
it  discourages  tampering  with  the  milk,  and  has  all  the  advantages 
of  ine  butter-fat  system,  without  the  disadvantage  of  placing 
too  large  a  premium  upon  rich  milk,  to  the  disadvantage  ot 
medium  and  poorer  milk.  Milk  with  a  low  percentage  of  fat 
(under  3.25  pt  r  cent.)  contributes  a  small  amount  of  cheese  for 
the  benefit  of  the  richer  milk.  The  contribution  is  surticient  to 
induce  the  owners  of  such  milk  to  furnish  as  high  testing  milk 
as  possible ;  at  the  same  time  it  does  not  unduly  lower  the  re- 
waida  for  present  eiForts. 

Wo  can  recommend  the  fat  and  casein  system  (the  casein  being 
represented  by  the  addend  two)  to  patrons  and  managers  of  chee&e 
factories,  believing  that  it  comes  as  near  to  justice  as  it  is  pos- 
sible in  factory  work  ;  and  it  is  a  simple  method. 

Table  showing  amount  of  money  credited  to  different  lots  of 
milk  with  varying  percentages  of  fat,  according  to  three  systems 
of  distribution  and  according  to  the  actual  weight  of  cheese : 


Lb8. 

Aver«(fe 

Lb^. 
chceBO 
made. 

489.50 

2,965  75 

3,410.60 

1,271.75 

68.60 

73.00 

AiiumiiU  i>f  inuiiHy  (cheeiie  8o  )  credited  by  three  sys- 
teuiH  and  according  to  wt'ight  of  cheeie. 

Milk. 

p.  0.  fat. 

2.85 
3.23 
3  85 
4.198 
4.87 
5.  SO 

Wt.  inilit. 

P.O.  fftt. 

P.  c.  fat +  2 

Wt.cheene  Diff'rVce 

6,700 

88,000 

84,200 

12,000 

600 

600 

9    0. 

43  83 

:m  77 

2(i3  00 

92  28 

4  61 

4  64 

1    c. 

.S4  60 

227  01 

280  42 

107  29 

6  22 

(S77 

8    0. 

37  89 

236  57 

274  24 

101  96 

6  e5 

600 

8    c. 

39  16 
237  26 
272  84 
101  74 

5  48 

6  84 

$     c. 

-1  27 
-0  69 
+  1  40 
+  0  21 
+  0  17 
+0  16 

In  the  two  years'  experiments,  there  were  38,700  pounds  of 
milk  testing  less  than  3.25  per  cent,  of  fat.  There  were  47,400 
pounds  testing  over  3.50  per  cent,  of  fat.  The  milk  under  3.25 
per  cent,  of  fat  on  the  basis  of  the  percentage  of  butter-fat  plus 
two,  contributes  $1.96  to  the  richer  milk. 


Conclusions. 

Our  two  years'  experiments  on  the  question  of  the  relation  of 
the  fat  in  milk  to  the  quantity  and  quality  of  cheese  produced, 
seem  to  warrant  the  following  conclusions : 

'    1.  That  whole  milk  is    not    valuable  for  cheese  making  in  pro- 
portion to  its  weight  or  volume,  as  100  pounds  of  three  per  cent. 
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iiiilit  ^  i!t  flnako  About  one  and  a  K«i  *  ponnda  leis  cheese  than  100 
pounda  of   four  per  cent.  milk. 

2.  That  whole  milk  doen  not  produce  cheese  exactly  in  pro- 
portion to  the  butter-fat  contained  in  it,  aa  one  pound  of  fat  in 
milk  testing  an  average  of  3.23  per  ceni.,  produced  2  78  pounds  of 
cured  cheese,  while  one  pound  of  fat  in  milk  testing  an  average 
of  4.2  per  cent,  produced  an  average  of  2.52  pounds  of  cure«l 
cheese. 

3.  That  the  yield  of  cheese  is  fairly  uniform  in  proportion  to 
the  fat  and  casein  contained  in  the  milk,  when  the  latter  ii 
rpprespnted  by  adding  two  to  the  percentage  of  fat.  This  method 
gives  resultH  slightly  lower  than  the  actual  yield  of  cheese,  for 
railk  testing  under  3.25  per  cent,  of  fat,  and  slightly  above  the 
actual  yield,  for  milks  testing  over  this  percentage  of  fat 

4.  The  percentage  of  fat  in  the  whey  was  greater  from  rich 
milk  than  from  poor  milk,  but  the  loss  of  fat  per  100  pounds  of 
cheese  made,  did  not  difler  materially  until  milk  with  over  4.60 
per  cent,  of  fat  was  used. 

6.  That  the  relation  of  the  fat  of  the  milk  to  the  quality  of  the 
cheese  produced  is  the  most  difficult  point  of  all  to  settle,  as  there  is 
so  much  difference  of  opinion  as  to  what  constitutes  "quality"  in  a 
cheese.  It  is  ditliculfc  to  get  two  judges  to  agree  as  to  the  number  of 
points  which  cheese  should  be  scored  ;  and  there  does  not  seem  to  be 
a  very  definite  relation  between  points  scored  and  the  market  or 
mon«y  value.  A  cheese  that  would  bring  top  price  in  one  market 
might  not  do  so  in  another.  At  present  there  is  not  enough  dis- 
crimination made  in  cheese  sold  on  the  markets.  All  our  cheese 
mud^  at  the  College  were  sold  for  the  same  price  each  month. 

6.  That  the  cheese  made  from  poor  milk  had  a  tendency  to  become 
harsh  in  texture,  which  may  be  partially  remedied  by  using  I  >98  s-xlt 
liod  leaving  more  moisture  in  the  cheese.  Rich  milk  has  a  Um  itmoy 
to  produce  cheese  somewhat  "pasty  "  <uid  "slippery"  in  hc'i  V^" 
which  may  be  partially  remedied  by  the  use  of  extra  8  '  .  ;  by 
cooking  one  or  two  degrees  higher  than  usual.  The  flavor,  closeness, 
even  color,  and  texture  of  a  cheese  are  somewhat  dependent  upon 
the  fa:  present  in  the  milk  and  retained  in  the  cheese ;  but  with 
normal  >i\k  there  are  a  number  of  factors  equally  important  in  the 
manufac  s  Ar^d  sale  of  Cheddar  cheese.  Among  these  are  (1)  what 
may  bt  zn',  ♦  .jc  d  phr  jical  q-ialities  in  the  milk,  such  as  smell  and 
taste  ;  (." »  it  .  il  r.^kiug  ;  (3)  ditFerenoea  in  the  tastes  of  judges  and 
consume'?, 

7.  That  tLe  ptn'centage  of  fat  in  milk  plus  two  is  a  fair  basis  upon 
which  to  distribute  proceeds  among  piitrons  of  cheese  factories. 
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PART  III. 

Ekfrcts  ok  Salt,  Tkmpkratures  for  Sbttinu  Milk,  Acid  at 
MiLLiNo  Staok,  and  Tkmpbratuuk  at  Time  ov  Puttino  Ourd 
TO  Prrss. 


Salt  OH  Curda  from  A  verwje  Milk. 

In  addition  to  the  ex()eriment8  oa  th*)  eQect  of  salt  on  curds  from 
average  milk  which  were  rep9rted  on  page  50  of  the  College  Report 
for  1895,  three  other  experiments  were  made  in  November  and 
December.  The  quantity  ranged  from  two  to  fou.  pounds  of  Halt 
per  100  pounds  of  curd  The  ditibrence  in  the  quality  of  the  ch  ese 
made  was  not  very  marked,  except  in  the  case  of  the  curd  salteu  at 
the  rate  of  four  pounds  of  salt  per  100  pounds  of  curd  (Deceml>er 
18th — 3.5  per  cent,  of  fat  in  milk),  which  wai  oronounced  a  very 
"harsh"  cheese  by  Mr.  Bell  on  February  17th,  1896,  and  also  by 
Mr.  Ballantyne  on  February  2l8t.  The  flavor,  closeness,  and  colo- 
were  good,  but  the  texture  was  scored  down  to  thirteen  by  Mr.  Bol  \ 
and  fifteen  by  Mr.  Ballantyne  out  of  a  possible  twenty.  This  cheeHi 
was  again  scored  on  April  7  th,  and  still  pronounced  "  harsh  and  short 
in  texture  "  by  Messrs.  MacLaren  and  Ballantyne.  It  scored  but 
twelve  points  out  of  twenty.  We  thought  that,  the  texture  would 
likely  improve  if  the  cheese  were  kept,  as  it  was  good  in  every  other 
quality.  The  large  quantity  of  salt  seems  to  have  effectually  stopped 
the  "  breaking  down  "  process. 

Table  showing  efiect  of  salt  on  curd  from  milk  containing  an  aver 
age  per  cent,  of  fat : 


Date. 


Nov.  20th 
Dec.  4th. 
Dec.  18th 


Lbs. 
milk. 


600 
fiOO 
600 


Per  cent. 

fat 
in  milk. 


3.70 
3.45 
3.60 


Lbs.  salt 

per 

100  lbs. 

curd. 


2 

2| 

2| 

4 


Lbs.  cheexe. 


Green. 


33.00 
32.75 
.33.00 
32.50 
30.26 
30.50 


Cured. 


31.60 
31.25 
ia.60 
31.25 
28.76 
28.76 


Score, 
max. 
100 


93 
92 
90 
90 
93 
90 


(' 


^ 
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Different  Temperatures  for  adding  Rennet  to  Milk. 

With  a  normal  working  milk,  moat  o^  our  makers  have  settled  on 
a  temperature  of  eighty-six  degrees  for  the  milk  when  the  rennet  is 
added.  To  see  the  effect  of  other  temperatures  than  those  commonly 
used,  seven  experiments  were  made  in  November  and  December. 
The  setting  temperature  varied  from  seventy  to  ninety-five 
degrees.  The  lower  the  temperature  of  the  milk  at  setting,  the  longer 
the  time  required  for  curdling  or  coagulating.  At  a  temperature  oi' 
seventy  degrees  on  JNovember  12th,  the  time  for  curdling  was  one 
hour  and  sixteen  minutes,  while  a  vat  of  similar  milk  at  eighty-six 
degrees  coagulated  in  thirty-one  minutes.  At  seventy-four  degrees, 
the  time  was  fifty-one  minutes,  as  compared  with  twenty-eight 
minutes  at  eighty-seven  degrees.  Above  eighty-six  degrees,  the  timo 
for  coagulating  was  also  shortened.  At  ninety  degrees,  coagulation 
was  complete  in  thirty-one  minutes,  as  compared  with  thirty-five 
minutes  at  eighty-six  degrees.  At  ninety-five  degrees,  the  time  was 
twenty-two  minutes,  as  compared  with  thirty-one  minutes  at  eighty- 
six  degrees. 

These  experiments  indicate  that  above  eighty-six  degrees,  up  to 
ninety-five  degrees,  each  increase  of  one  degree  in  temperature  in  the 
milk  will  decrease  the  time  required  for  coagulation  by  one  minute. 
Below  eighty-six  degrees,  down  to  seventy  degrees,  each  degree  of  fall 
in  temperature  increases  the  time  required  for  coagulation  by  about 
two  minutes,  other  things  being  equal.  The  effect  of  setting-tempera- 
ture on  the  time  from  setting  to  dipping  seems  to  be  that  a  tempera- 
tare  below  eighty-six  degrees  requires  a  longer  time  before  the  curd 
is  in  a  condition  to  ♦'  dip,"  as  tested  by  the  hot  iron.  Above  eighty- 
six  degrees,  in  the  two  experiments  made,  there  was  little  difference 
in  the  time.  The  time  from  dipping  to  salting  was  practically  the 
same  at  all  the  temperatures  tried. 

Perhaps  the  most  important  point  of  all  was  the  extra  loss  of  fat 
in  the  whey  from  setting  at  low  temperatures.  The  loss  was  one  half 
of  one  per  cent,  when  set  below  eighty  degrees.  Thtre  was  a  corres- 
ponding decrease  in  the  yield  of  cheese  from  these  temperatures.  The 
effect  on  the  quality  of  cheese  did  not  seem  to  be  very  marked.  The 
two  cheese  made  on  December  16th,  were  kept  until  April  7th,  when 
they  were  scored  again  by  Messrs.  MacLaren  and  Ballantyne.  The 
cheese  made  from  milk  set  at  eighty-six  degrees  scored  ninety-five 
points,  and  the  one  set  at  ninety-five  degrees  scored  ninety-six  points 
out  of  a  possible  one  hundred.  The  cheese  made  from  milk  set  at 
ninety-five  degrees  scored  thirty-three  for  flavor,  nineteen  for  closeness, 
fifteen  for  even  color,  and  nineteen  for  textare.  It  lost  two  points  in 
flavor  and  one  point  in  both  closeness  and  texture.     This  approaches 
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close  to  perfection  for  a  cheese  made  in  December  ^hich  was  scored 
when  nearly  four  months  old.  Its  mate  set  at  eighty-six  degrees  was 
but  one  point  behind.  In  the  "  remarks,"  when  these  cheese 'were 
made,  it  is  noted,  "  The  curds  were  of  a  tough,  harsh  nature."  The 
cheese  appear  to  have  turned  out  all  right. 

E^ect  of  Setting  at  Di^erent  Temperatures. 


.a 

u 
o 

bii 

-S  it- 

atiiD 

e 

<M 

a 

°o.S 

^S 

3 

i 

1 

B.I 

0 

1 

a 

Date.' 

1 

Per  cent, 
milk. 

Temperat 
setting. 

1 

3 

a 

s.S 
X 

£2 

5.S 

0  a 

X 

4J 

.a 

i 

0 

0 

h.  m. 

h.  m. 

•■{ 

300 

3.5 

87 

28 

2  53 

3  16 

.2 

.S0.25 

90 

November  4.. 

300 

3.5 

74 

51 

3  24 

3  27 

.5 

28.25 

91 

••{ 

300 

3.65 

86 

31 

2  54 

3  05 

.2     30  25 

87 

"         12. 

300 

3.65 

70 

76 

3  08 

3  27 

.5     28.25 

89 

•■{ 

300 

4.00 

87 

24 

2  02 

3  18 

.251  31.75 

89 

"        19. 

300 

4.00 

78 

41 

2  16 

3  10 

.4 

31.00 

88 

300 

3.9 

86 

32 

4  02 

2  43 

.25 

30.75 

90 

"         26. 

300 

3.9 

80 

45 

3  58 

2  38 

.30   30  75 

89 

...{ 

300 

3.6 

86 

35 

3  28 

4  081       .20!  30.25 

88 

December   2. 

300 

3,6 

90 

31 

3  39 

4  13 

.20   30.50 

1 

90 

"•   . 

300 

3.6 

86 

27 

2  47 

1     4  02 

.20    30.75 

89 

"          9. 

300 

3,6 

82 

35 

2  50 

4  03 

.20    30.75 

1 

92 

,..{ 

300 

3.5B 

8fl 

31 

2  5B 

4  Ifi 

.21 

.    30.00 

94 

"         16, 

30C 

3.55 

96 

22 

30C 

1     4  13 

.2E 

1 

>    30.50 

93 

Efect  of  Different  Quantities  of  Rennet  in  Cheesemaking. 

In  addition  to  the  experiments  made  in  the  spring  on  the  effect 
of  rennet  in  cheesemaking,  three  more  were  made  in  November 
and  December.  There  is  nothing  special  to  report  in  these  experi- 
ments, except  that  the  extra  rennet  added,  coagulated  the  milk  in 
much  less  time  than  the  ordinary  amount  did  j  but  the  time 
required  for  coagulation  with  a  given  quantity  of  rennet  in  these 
months  was  larger  than  in  the  spring,  though  the  milk  was  of 
similar  ripeness,  as  indicated  by  the  rennet  test.  For  instance,  on 
April  6th  and  9th,  when  the  rennet  test  was  twenty  and  eighteen 
seconds,  the  time  required  for  coagulation  was  twenty-three  minutss. 
On  November  13th,  with  a  rennet  test  of  twenty  ouc  seconds,  the 
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time  required  for  doagulation  was  thirty  minutes.  Pour  ounces  of 
rennet  per  1,000  pounds  of  milk  were  used  in  all  cases.  On  April 
Idth,  with  a  rennet  test  of  twenty  seconds,  the  time  required  for  coa- 
plation  was  fifteen  minutes  ;  and  on  December  11th,  with  a  rennet 
test  of  mneteen  seconds,  the  time  for  coagulation  was  twenty  minutes, 
eight  ounces  of  rennet  per  1,000  pounds  of  milk  being  used  in  both 
cases. 

The  experiments  are  not  numerous  enough  to  establish  a  law  for 
the  time  required  in  coagulation  with  diflPorent  quantities  of  runnet : 
but  taking  the  results  so  far,  and  averaging  the  time  for  spring 
and  fall  m  cases  where  it  is  possible  to  do  so,  we  obtain  the  follow- 
mg  table  : 


Rate  of  Rennet, 
per  1,000  lbs.  of  milk. 

oz.  (one  expt.) 
ozs.    "         •« 


1 
2 

2J 
3 

3* 
3J 
4 

H 

5 
6 

7 
8 
9 


(av.  3expt3.) 
«         (( 

(av.  2  expts  ) 
(av.  4  expts  ) 
(av.  2  expts.) 
(  1  expt.  ) 
(av.  2  expts.) 
(  1  expt.  ) 
(av.  2  expts.) 
(    1  expt.    ) 


Time  of 
year. 

Spring. 


Fall 

Spring 

Spring  and  Fall 

Spring 

(I 

Spring  and  Fall 

Spring 
Spring  and  Fall 

Spring 


Minutes 
coagulating. 

65  minutes. 

42  «« 

40  •« 

33 

32.6  «• 

27  " 

26  " 

25.5  " 

20  «• 

18  " 
16 

17.5  " 

13  « 


The  rennet  test  at  setting  in  all  these  experiments,  varied  from 
eighteen  to  twenty,  one  seconds.  Only  one  vat  was  set  at  eightteen 
seconds  and  one  at  twenty ^ne  seconds.  The  remainder  were  set  at 
nineteen  and  twenty  seconds. 

In  all  our  experiments,  an  extra  quantity  of  rennet  added  to  the 
milk,  caused  the  cheese  to  cure  or  ripen  more  quickly.  To  quote 
the  words  of  one  of  the  expert  judges  who  scored  a  cheese  made  by 
adding  a  large  quantity  of  rennet,  and  compared  it  with  another 
cheese  made  on  the  same  date  under  similar  conditions,  except  in  the 
quantity  of  rennet  used  :  ««  There  is  a  cheese  (made  with  large 
amount  of  rennet)  that  will  be  rotten  by  the  time  this  one  (usual 
amount  of  rennet)  is  ripe."  He  did  not  know  how  the  cheese  were 
made  at  the  time  of  judging  them.  The  percentage  of  moisture 
was  determmed  in  these  cheese,  and  there  was  little  diflference  in 
them  m  this  respect. 
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p  ill 
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Table  showing  the  e£fect  of  different  quantities  of  rennet  used 
in  milk  : 


Rate   of  runnet 
per  1,000  lbs. 
milk. 

Runnet  test. 
Seconds. 

.i 

11 
25 

h.    m. 

3  35 
3  28 

2  54 

2  48 

3  17 
3  12 

■^■§ 

£  0 

Sa 

h.    m. 

3  48 
3  55 

3  34 
3  27 

3  3P 
3  SS 

1 2 

-So 
i^g 

.30.25 
30.25 

31.25 
.31.50 

32  25 
32.00 

Per  cent, 
fat  in 

Score . 

Date. 

4 

fa 

1 
^ 

Nov.  13th    .  ..    } 

"    27th } 

Dec.  11th  } 

oz. 

0 

).9} 

34 

30 

31 
22 

33 
20 

|34]- 
].36} 
}37} 

.20 
.20 

.20 
.20 

.20 
.20 

91 
91 

93.5 
93 

92 
92 

Milling  the  Curd. 

Between  July  25th  and  Nov.  25th,  1895,  twelve  experiments  were 
made  to  determine  if  possible  the  best  stage  at  which  to  "  mill "  or 
"  grind  "  curds.  Six  hundred  pounds  of  milk  were  put  into  a  vat, 
and  the  curd  was  kept  together  until  it  was  time  to  mill  one  portion. 
The  curd  was  then  divided  equally,  and  that  part  which  was  to  be 
milled  at  an  early  stage  was  put  through  a  Harris  mill.  The  other 
half  was  delayed  for  some  time,  and  afterwards  milled  with  the 
same  mill. 

The  test  used  for  milling  was  the  •'  hot  iron  test."  It  is  usual  to 
express  this  test  in  terms  of  so  many  inches  or  fractions  of  an  inch 
of  acid,  though  it  is  a  question  whether  this  test  indicates  acidity  at 
all  in  the  true  sense  of  the  term.  In  all  probability  it  indicates  a 
condition  of  the  curd  which  may  or  may  not  be  accompanied  by 
corresponding  degrees  of  acidity.  We  shall,  however,  continue  to  use 
the  common  terms  for  lack  of  something  better.  In  these  experi- 
ments, the  "acid"  at  milling  varied  from  "no  acid"  to  two  inches 
(A  peculiar  condition  of  the  curd  at  times  indicates  "  no  acid  "  or 
"  strings"  at  all,  when  tested  with  the  hot  iron  test.)  The  table  shows 
the  results. 


11 


'I 


I 
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EflPect  of  Milling  at  Different  Stages  of  Acid. 


II 


If 


Date. 

1 

i 

09 

'«.             Per  cent.  fat. 

4.3 
m  60   . 

o  S,.5 

a 

h.  m. 

r   1  50 
I    1  15 

•lis 

n 

h.  m. 

3  15 
3  18 

.   .              Per  cent,  fat  in 
8§               whey. 

h 

V 

00.6 

•J 

27.75 
27.75 

2l 
8 

CO 

July  25  . . . 

600 

Length  of 

strings. 

li  inches 

a      " 

87 
88 

Aug.  9  . . . 

600 

3.6 

/    1  43 
\   1  15 

1 

1       " 

3  15 
3  17 

.20 
.20 

28 
27i 

84 
86 

"    23... 

600 

3.4 

f  1  30 
I   1  45 

1       " 

3  30 
3  32 

.20 
.20 

28.75 
28.75 

89 
89 

Sept.  6  ... 

600 

3.3 

/   1  40 
I  2  00 

1 

3  fO 
3  62 

.15 
.15 

28 
28 

88.5 
90.5 

"    20... 

600 

3.4 

/   1  45 
\   2  16 

il     " 

4  00 
4  02 

.20 
.20 

28.25 
28.50 

88.5 
89 

Oct.     4  . . . 

600 

3.5 

/   1  45 
\  2  30 

i«  :: 

3  30 
3  32 

.15 
.15 

30.75 
30.75 

88.5 
85 

"    18  . . . 

600 

3.4 

r  1  37 
\   2  45 

li  " 
ii  ♦' 

3  25 
3  30 

.20 
.20 

29 
29.75 

91.5 
90' 

Nov,    1  . . . 

600 

3.6 

/   1  40 
.  3  00 

II  ■■ 

3  20 
3  22 

.20 
.20 

30.75 
31.25 

91 
90 

"      8... 

600 

3.5 

/  1  30 
\  3  05 

'd          (( 

if     " 

3  23 
3  25 

.40 
.40 

28.25 
28.25 

87 
85 

"    11... 

600 

3.8 

/   2  00 
\   4  00 

No  acid . 
(1 

4  13 
4  15 

.25 
.25 

31.75 
33.25 

91 

90 

"    18  . . . 

600 

3.8 

r  2  00 
I   3  65 

li  inches 
2        " 

4  00 
4  02 

.20 
.20 

31.75 
30.75 

92 
90 

"    25... 

COO 

i 

3,75 

1 

f   1  05 

I    1  55 

H      " 

Ig       " 

3  20 
3  22 

1 

.20 
.20 

31,00 
31.00 

91 
90 

;  i 
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It  will  be  noticed  that  the  length  of  time  from  dipping  to  saltiug, 
did  not  appear  to  be  materially  affected  by  the  time  or  condition  of 
milling  within  the  range  given.  Tn  other  words,  these  curds  were 
ready  to  salt  in  about  the  same  length  of  time  after  dipping,  whether 
milled  early  or  late.  The  yield  of  cured  cheese  was  very  similar  in 
all  cases,  except  on  Nov.  11th  and  18th,  in  which  cases  on  the  11th 
both  curds  showed  "  no  acid  "  and  on  the  18th  one  curd  showed 
two  inches  of  acid  at  milling,  and  there  was  one  pound  less  cheese 
from  this  curd. 

The  quality  of  the  cheese  made  on  the  same  day  was  quite  uniform 
throughout.  The  cheese  made  on  Nov.  18th,  1895,  were  scored  by 
Messrs,  Brill  and  Millar,  January  4th,  1896,  and  scored  respectively 
ninety-two  and  ninetv  points,  being  two  points  in  favor  of  early  mill- 
ing. The  cheese  made  from  the  curd  milled  at  two^  inches  of  acid, 
was  pronounced  "  pasty."  A  few  days  afterwards  these  two  cheese 
were  scored  at  Woodstock  (Dairy  Convention),  by  Mr.  A.  F.  Mac- 
Laren,  and  the  score  was  ninety-five  and  ninety-six  points,  being 
one  point  in  favor  of  the  cheese  milled  at  two  inches  of  acid.  Both 
cheese  were  scored  alike  in  texture.  These  cheese  were  again  scored 
on  April  7  th,  and  the  score  was  91.5  and  88.5,  being  three  points  in 
favor  of  early  milling.  The  cheese  milled  a*',  one  and  one-quarter 
inches  of  acid  scored  thirty  two  points  in  flavor,  the  same  as  it  did 
at  Woodstock.  The  cheese  milled  later  scored  thirty  points,  having 
lost  three  points  since  the  last  scoring.  It  had  also  become  badly 
mottled  in  color,  but  whether  this  was  due  to  the  milling  or  not  we 
are  unable  to  say. 

£fect  of  Different  Temperatures  of  Curd  when  put  to  Press. 

A  temperature  of  eigthy  degrees  to  eighty-five  degrees  at  the 
time  of  putting  the  curd  to  press  is  usually  considered  to  be  about 
right.  Above  eighty-five  degrees  at  this  stage,  it  is  considered  that 
cheese  are  more  liable  to  "huff ;"  and  below  eighty  degrees,  that  there 
is  more  difficulty  in  getting  a  "  close  "  cheese.  As  the  table  shows, 
in  all  the  experiments  quoted  there  was  little  or  no  complaint  as  to 
"  open  "  cheese  in  a  range  of  temperatures  from  sixty-six  degrees  to 
ninety-four  degrees.  Further  experiments  are  needed  to  settle  the 
point  of  the  best  temperature  for  putting  curds  to  press.  It  would 
seem  from  these  experiments  that  the  temperature  of  the  curd  at  the 
time  it  is  put  to  press  has  not  much  to  do  with  making  the  cheese 
"  open." 


J 

Hi 

J 

1 

'!! 
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Table  Showing  Effect  of  Temperature  of  Curd  when  put  to  Press. 


I 


Date. 


Nov.   2 
"    30 

Lee.    3 

.<      7 

''    10 

•'    14 
«    ^7 


1 


Lbs.  iiheeue. 


B 


(iOO  l3.50|  .  34.00 


S 

O 


600 
600 
600 
600 
600 
600 


3.50| 
3.80-[ 
3.60  ■[ 
3.60| 
3.60| 
3., 55 1 


31. CO 
31.26 

33.00 
34.00 

32.75 
33.50 

33.75 
35.00 

32.25 
31.50 

32.00 
3J.50 


32.50 
32.75 

29.50 
29.50 

31.76 
32.50 

31.50 
32.23 

32.25 
33.25 

31.00 
30,25 

30.50 
30.00 


*«■ 

S  a. 
2c 

BR 


Scoring  of  cheese. 


SO         32 
66         32 


a 


O 


82 
70 

80 

8 

80 
70 

82 
70 

83 
94 

81 
90 


31 

30 

32 
32 

31 
31 

32 
32 

32 
32 

SO 
32 


19 
20 

19 
19 

19 
19 

19 
19 

19 
19 

20 
19 

18 
19 


o 
u 

a 

> 
P4 


15 
15 

14 
14 


I 


19 
19 

19 
18 


13     16 
13     15 


14 
14 


10 
10 

10 

10 

10 
10 


17     10 
17      '0 


14     IV 
14  I  17 


14 

I  '^^ 
I  13 
I  13 


16 
16 


10 
10 


3 

c-i 


96 
96 

93 
91 

89 
89 

91 
91 

92 
92 


10     92 
10     91 


15     10     86 
lo  I  10     89 


The  cheese  made  Nov.  2nd  and  tho8e;;made  Dec.  17th,  1895,  were 
kept  until  April  7th,  during  which  time  tha  November  cheese  were 
scored  four  times  and  the  Decembers  three  times.  The  table  of  scoring 
shows  the  difference  in  these  cheese  from  time  to  time.  The  two 
cheese  made  Dec.  17th  were  of  a  peculiar  yellow  and  white  color 
on  April  7th,  the  cause  of  which  we  are  unable  to  state.  Of  the  two 
cheese  made  Nov.  2nd,  put  to  press  at  eighty  degrees  and  sixty-six 
degrees  respectively,  it  will  be  noticed  that  the  cheese  put  to  press  at 
eighty  degrees  remained  a  uniform  quality  until  April  7th,  while  that 
put  to  press  at  sixty-six  degrees  deteriorated. 
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Date  cheese 
were  maHe. 


Nov.    2 


g. 

d    . 

IS 
S  s 

££. 


80°  F. 


Names  of  Judges. 


Date  of 
scoring. 


1  T.  B.  Millar  and  G.  J.  Brill.    Jan.   4,  '96;32|19|15 
A.  F.  MacLaren " 


"      2....'66«'F. 


Dec.  17  . . . 


17  ... 


Sie 


H 


90"  F. 


Scoring  of  the 
cheese. 


*    a 


R.  M.  Ballantyne. 
R.  M.  B  and  A.  F. 


M 


T.  B.  M.  and  G.J.  B.... 

A.  F.  M 

K.  M.  B    

A.  M.  B.  and  A.  F.  M.., 


9,  '96 
Feb.  21,  '96 
Apr.  7,  '96 


Jan. 


A.T.Bell 

R.  M.  B 

R.  M.  B.  and  A. 


F.  M. 


4,  '96  32 
"  9,  '9&32 
Feb.  21,  '96  28 
Apr.   7,  '96  27 


Feb.  17,  '96 

"     21,  '96 

Apr.    7,  '96 


A.  T.  Bell Feb. 

R.  M.  B " 

R.  M.  B.  and  A.  F.  M. .   . .  i  Apr. 


19110 


15  19  10 
14  19|l0 
15'19  10 
14  19  10 


18,13 
1914 
18    8 


17,  '96  32  19 

21,  '96  32  19 

7,  '96  30J19 


13 
14 
1015 


95 
92 
93 
95 

96 
94 
91 
89 

86 
91 
79 


'I; 


